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1
BEAUTY APPARATUS

BACKGROUND

1. Technical Field

The present disclosure relates to a beauty apparatus.

2. Description of the Related Art

A conventional beauty apparatus 1s proposed by, for
example, Japanese Translation of PCT Publication No.
2015-5247728. The proposed beauty apparatus includes a
main body and a brush part rotatably mounted to one end of
the main body, and the brush part 1s formed with brushes of
a plurality of types.

In the above conventional technmique, however, the
brushes of each of the types are disposed to be greater in
number along an outer circumierence of the brush part than
around a rotation center of the brush part. In other words, the
brushes of the same type are disposed so as to be greater in
number along the outer circumierence where peripheral
velocity 1s relatively high than they are around the rotation
center where the peripheral velocity 1s relatively low.

For this reason, in cases where, for example, brushes
having relatively high cleaning power are arranged as
described above and a brush part is rotated with the brushes
abutted on a skin surface for skin cleaning, skin cleaning
power may difler between a rotation center side and an outer
circumierence side of the brush part.

SUMMARY

To solve the above conventional problem, the present
disclosure aims to provide a beauty apparatus capable of
more uniform removal of dirt from skin.

To achueve the above object, a beauty apparatus according,
to the present disclosure includes a main body including a
orip, and a brush part rotatably mounted to the main body.

The brush part includes a first brush having a tuft of a
plurality of bristles, and a second brush thicker than each of
the plurality of bristles.

A plurality of the second brushes disposed around a
rotation center of the brush part 1s made greater in number
than a plurality of the second brushes disposed along an
outer circumierence of the brush part.

Accordingly, difference 1n skin cleaning power 1s reduced
between a rotation center side and an outer circumierence
side of the brush part when the brush part 1s rotated with the
brushes abutted on a skin surface for skin cleaming, thereby
enabling more uniform removal of dirt from skin.

According to the present disclosure, the beauty apparatus
obtained 1s capable of the more uniform removal of the dirt
from the skin.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front view of a beauty apparatus according to
an exemplary embodiment of the present disclosure;

FIG. 2 1s a side view of the beauty apparatus according to
the exemplary embodiment of the present disclosure;

FIG. 3 15 a sectional view of the beauty apparatus accord-
ing to the exemplary embodiment of the present disclosure;

FI1G. 4 1s an exploded perspective view illustrating a drive
source and a drive mechanism of the beauty apparatus
according to the exemplary embodiment of the present
disclosure:

FIG. 5 1s an enlarged rear view illustrating the beauty
apparatus with 1ts 1id being open according to the exemplary
embodiment of the present disclosure;
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FIG. 6 1s a plan view 1llustrating a part of the drive
mechanism of the beauty apparatus according to the exem-
plary embodiment of the present disclosure;

FIG. 7 1s a plan view illustrating the drive mechanism of
the beauty apparatus according to the exemplary embodi-
ment of the present disclosure;

FIG. 8 illustrates a head of the beauty apparatus according,
to the exemplary embodiment of the present disclosure, as
viewed along an axis of rotation;

FIG. 9 1s a perspective view of the head of the beauty
apparatus according to the exemplary embodiment of the
present disclosure;

FIG. 10 1s a sectional view of the head of the beauty
apparatus according to the exemplary embodiment of the
present disclosure;

FIG. 11 illustrates another head viewed along an axis of
rotation when the beauty apparatus according to the exem-
plary embodiment of the present disclosure 1s used as a part
ol a beauty apparatus set;

FIG. 12 15 a perspective view of the other head when the
beauty apparatus according to the exemplary embodiment of
the present disclosure 1s used as the part of the beauty

apparatus set;

FIG. 13 15 a sectional view of the other head when the
beauty apparatus according to the exemplary embodiment of
the present disclosure 1s used as the part of the beauty
apparatus set; and

FIG. 14 1s a plan view of a first brush according to the
exemplary embodiment of the present disclosure.

DETAILED DESCRIPTION

A beauty apparatus according to an exemplary embodi-
ment of the present disclosure includes a main body 1nclud-
ing a grip, and a brush part rotatably mounted to the main
body.

The brush part includes a first brush having a tuit of a
plurality of bristles, and a second brush thicker than each of
the plurality of bristles.

A plurality of the second brushes disposed around a
rotation center of the brush part 1s made greater 1n number
than a plurality of the second brushes disposed along an
outer circumierence of the brush part.

Accordingly, difference 1n skin cleaning power 1s reduced
between a rotation center side and an outer circumierence
side of the brush part when the brush part 1s rotated with the
brushes abutted on a skin surface for skin cleaning, thereby
enabling more uniform removal of dirt from skin.

With the thick second brush abutted on the skin surface
while being rotated, dead skin cells that are hard to remove
with normal brushes can be removed, while the dirt can be
removed from the skin surface by the brush having the
thinner bristles. Here, the dead skin cells can be removed
more elliciently even near the rotation center where periph-
eral velocity 1s low, so that the dirt can be removed more
uniformly from the skin.

The pluralities of the second brushes are disposed on
respective concentric circles having a center of the concen-
tric circles at the rotation center of the brush part.

When a comparison 1s made of numbers of the pluralities
of the second brushes disposed on radially adjacent concen-
tric circles among the concentric circles, the number of the
plurality of the second brushes disposed on the concentric
circle closer to the rotation center of the brush part 1s not less
than the number of the plurality of the second brushes
disposed on the outer concentric circle.
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Accordingly, the difference 1n skin cleaning power can be
reduced further between the rotation center side and the

outer circumierence side of the brush part, thereby enabling

more uniform removal of the dirt from the skin.
Each of the second brushes 1s higher in hardness than the
first brush.

This enables more reliable removal of the dead skin cells
that are hard to remove with the normal brushes.

Each of the second brushes 1s made of silicon.

The second brush made of silicon can thus remove the
dead skin cells adhering to the skin surface by rubbing the
skin with reduced skin 1rritation.

A leading end of the first brush projects further than a
leading end of each of the second brushes.

In this way, the second brush 1s prevented from abutting
strongly on the skin, thereby reducing skin irritation.

When viewed along a rotation center axis, the brush part
1s divided into a region where the first brush 1s disposed and
a region where the second brush 1s disposed.

With the second brush disposed in the predetermined
region, skin cleaning power can be increased as compared
with cases where the second brushes are disposed disper-
sively.

A plurality of the regions where a plurality of the second
brushes 1s disposed 1s formed circumierentially.

Accordingly, when the brush part 1s rotated with the
brushes abutted on the skin surface for skin cleaning, the
first brushes and the second brushes alternate in cleaning the
skin, whereby the skin cleaning power can be increased
turther with reduced skin irritation.

An area of the region where the second brush 1s disposed
1s not more than a half of an area of the region where the first
brush 1s disposed.

With the area of the region where the second brush 1s
disposed being not more than the hall of the area of the
region where the first brush 1s disposed, more reliable
reduction of the skin 1rritation can be achieved.

The brush part 1s formed with a hole enabling passage of
a cleanser.

The cleanser such as present inside the main body can
thus be fed to the first brush and the second brush during skin
cleaning, thereby increasing the skin cleaning power further.
Exemplary Embodiment

Beauty apparatus 1 according to the exemplary embodi-
ment 1s a handheld beauty apparatus used mainly for facial
cleaning. As shown 1n FIG. 1, beauty apparatus 1 includes
main body 10 formed with grip 10a, and head 100 detach-
ably mounted to main body 10.

Head 100 expedites removal of dirt from a target part to
be cleaned (such as facial skin) through rubbing of the target
part with first brushes 111 and second brushes 112 that are
ted with foam (cleanser).

Main body 10 icludes housing 11 that accommodates
various components including drive source 14 (refer to FIG.
3), cap 12 mounted to a top portion of housing 11, operation
part 20 that 1s operated for driving beauty apparatus 1, and
warming mechanism 30 for outputting heat. In the present
exemplary embodiment, warming mechanism 30 1s disposed
at a bottom of housing 11. It 1s to be noted that warming
mechamism 30 can be omitted.

Housing 11 has a waterproof structure, and grip 10a 1s
provided at a middle of housing 11. In the present exemplary
embodiment, as shown i FIG. 2, housing 11 1s such that a
top portion (mounted with head 100) of housing 11 is bent
with respect to a grip portion (grip 10a) of housing 11. By
being bent with respect to the grip portion of housing 11, the
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4

top portion of housing 11 facilitates abutment of head 100 on
skin when a user holds the grip portion of housing 11.

Housing 11 1s formed with, 1n its back surface, inlet 18
(refer to FIG. 5) from which a foaming agent (the cleanser)
1s poured into housing 11. Examples of the foaming agent
used for beauty apparatus 1 include a foaming agent in gel
form and a foaming agent in liquid form.

Main body 10 further includes Iid 17 for closing inlet 18,
and Iid 17 1s rotatably mounted to housing 11. As lug 17a
formed on lid 17 1s pulled to cause rotation of 1id 17, inlet
18 1s opened. It 15 to be noted that lid 17 may be detachably

provided to housing 11 so that inlet 18 1s opened by
detachment of Iid 17 from housing 11.

Operation part 20 can be formed of, for example, buttons.
In the present exemplary embodiment, operation part 20
includes first operation unit 21 for switching drive source 14
between on and off, and second operation unmit 22 {for
switching warming mechamsm 30 between on and off. In
other words, when operated, first operation unit 21 outputs
an ON signal that 1s an operation signal for changing drive
source 14 from OFF to ON or an OFF signal that 1s an
operation signal for changing drive source 14 from ON to
OFF. On the other hands, second operation unit 22 outputs,
when operated, an ON signal that 1s an operation signal for
changing warming mechanism 30 from OFF to ON or an
OFF signal that 1s an operation signal for changing warming
mechanism 30 from ON to OFF.

Main body 10 further includes power supply 13 for
supplying power of a primary battery or a secondary battery
to electric blocks, drive source 14 that 1s driven by the power
supplied from power supply 13, base mount 15 holding drive
source 14, and drive mechanism 40 formed of a plurality of
machine elements. These components (power supply 13,
drive source 14, base mount 15, and drive mechanism 40)
are accommodated by housing 11.

As an example of drive source 14, a motor can be used.
In the present exemplary embodiment, output shaft 14a of
drive source 14 1s connected to a part of drive mechanism
40.

Main body 10 further includes controller 16 for control-
ling drive source 14 and warming mechanism 30. This
controller 16 controls drive source 14 and warming mecha-
nism 30 based on the operation signals output from first
operation unit 21 and second operation unit 22, respectively.
In the present exemplary embodiment, with either drive
source 14 or warming mechanism 30 being driven, control-
ler 16 1nhibits driving of the other. With either drive source
14 or warming mechanism 30 being driven, such mnhibition
can be eflected by, for example, setting a flag that inhibits the
driving of the other.

Warming mechanism 30 includes warming surface 36
formed at the bottom of housing 11, heater 31 that 1s driven
by the power supplied from power supply 13, base mount 32
holding heater 31, and heat transfer plate 33 for transmitting
heat of heater 31 to warming surface 36. Warming mecha-
nism 30 further includes thermistor 34 for controlling tem-
perature of heater 31, and spring 35 that applies force to
heater 31 for pressing heater 31 against heat transfer plate
33.

As shown 1n FIG. 4, drive mechanism 40 includes foam
generating mechanism 80 that generates foam (from the
cleanser) and feeds the foam to head 100 (refer to FIG. 1),
first transmission block 50 that transmits driving force of
drive source 14 to foam generating mechanism 80, and
second transmission block 90 that transmaits the driving force

of drive source 14 to head 100.
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Foam generating mechanism 80 includes first rotor 81 and
second rotor 82 that generate foam by stirring the foaming
agent, water and air together, and container 83 having space
83a for storage of the foaming agent and the water. In the
present exemplary embodiment, first rotor 81 and second
rotor 82 are disposed within space 83a of container 83 and
rotate 1n opposite directions. It 1s to be noted that as shown
in FIG. 5, space 83a of container 83 communicates with inlet

18 of main body 10.

First transmission block 50 includes, as shown in FIG. 4,
gear group 60 composed of a plurality of gears, support shaft
group 70 composed of a plurality of shafts for supporting
gear group 60, gear case 51 accommodating gear group 60,
and two packings 32 that prevent, for example, the liquid
from flowing 1nto gear case 51. It 1s to be noted that gear case
51 1s connected to base mount 15 1n the present exemplary
embodiment.

Gear group 60 specifically includes rotation driving gear
61, compound gear 62, rotation changing gear 63, first
rotation transmitting gear 64, and second rotation transmit-
ting gear 65. Compound gear 62 includes two gears of
different diameters, that 1s to say, first compound gear 62a
and second compound gear 625.

Support shaft group 70 specifically includes first support
shaft 71 connecting with compound gear 62, second support
shaft 72 connecting with rotation changing gear 63, third
support shaft 73 connecting with first rotation transmitting
gear 64, and fourth support shaft 74 connecting with second
rotation transmitting gear 65.

Packings 352 are mounted to respective holes in gear case
51 that are intended for respective passages of third support
shaft 73 and fourth support shait 74. By being mounted to
the respective holes in gear case 31, packings 52 can
prevent, for example, the liqud from tlowing into gear case
51 from container 83.

In the present exemplary embodiment, output shait 14a of
drive source 14 supports rotation driving gear 61, so that
output shait 14q and rotation driving gear 61 rotate inte-
grally. Rotation driving gear 61 meshes with first compound
gear 62a, and first compound gear 62a meshes with first
rotation transmitting gear 64. Accordingly, first rotation
transmitting gear 64 and third support shait 73 rotate inte-
grally. Third support shaft 73 supports first rotor 81, so that
third support shaft 73 and first rotor 81 rotate integrally.

As output shaft 14a rotates, rotation of output shait 144 1s
thus transmitted through rotation driving gear 61, first com-
pound gear 62a, first rotation transmitting gear 64, and first
rotor 81 1n this order. Here, the rotation of output shait 144
that 1s transmitted to first rotor 81 1s decelerated by gears 61,
62a, 64.

First compound gear 62a meshing with rotation driving
gear 61 rotates integrally with second compound gear 625.
Second compound gear 626 meshes with rotation changing
gear 63, and rotation changing gear 63 meshes with second
rotation transmitting gear 65. Accordingly, second rotation
transmitting gear 65 and fourth support shait 74 rotate
integrally. Fourth support shatt 74 supports second rotor 82,
so that fourth support shaft 74 and second rotor 82 rotate
integrally.

As output shait 14a rotates, the rotation of output shaift
14a 1s thus transmitted through rotation driving gear 61, first
compound gear 62a, second compound gear 62b, rotation
changing gear 63, second rotation transmitting gear 65, and
second rotor 82 1n this order. Here, the rotation of output
shaft 14q that 1s transmitted to second rotor 82 1s decelerated

by gears 61, 62a, 62b, 63, 65.
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6

First rotor 81 includes base part 81a connected to third
support shaft 73, a plurality of arms 815 extending from base
part 81a 1n a substantially radial manner, and pillars 81c¢
projecting upward from respective leading ends of arms 815.
In the present exemplary embodiment, respective roots of
the plurality of arms 815 are equi-spaced around base part
81la. Arms 816 and pillars 81c¢ contribute to expedited
stirring of the foaming agent and the others.

Second rotor 82 includes base part 82a connected to
fourth support shait 74, a plurality of arms 826 extending
from base part 82a 1n a substantially radial manner, pillars
82¢ projecting upward from respective leading ends of arms
82b, and rotation transmitting gear 82d connected to base
part 82a. In the present exemplary embodiment, respective
roots of the plurality of arms 826 are equi-spaced around
base part 82a. Similarly to arms 815 and pillars 81¢, arms
82b and pillars 82¢ contribute to the expedited stirring of the
foaming agent and the others.

Gear group 60 forms two power transmission paths 1n the
present exemplary embodiment, that 1s to say, a first power
transmission path for transmitting the rotation of output
shaft 14a to first rotor 81 and a second power transmission
path for transmitting the rotation of output shait 14a to
second rotor 82.

In the present exemplary embodiment, rotation transmit-
ting gear 824 meshes with a part of second transmission
block 90.

Second transmission block 90 includes cam gear 91 and
ring gear 93. Cam gear 91 and ring gear 93 are a first
transmission mechanism and a second transmission mecha-
nism, respectively and are each capable of transmitting
torque to brush part 110 (described later) of head 100.

This second transmission block 90 further includes a
plurality of planetary gears 92 meshing with ring gear 93,
head mount 94 to which head case 120 of head 100 1s
detachably mounted, and bearing 945 supporting cam gear
91.

Head mount 94 includes a plurality of projections 94a for
engagement 1n respective recesses (not shown) formed 1n
head case 120 (described later) of head 100, and accommo-
dating space 94¢ accommodating, for example, gears 91, 92,
93. Disposed within accommodating space 94c¢, bearing 945
1s fixed to head mount 94. Cam gear 91 1s rotatably sup-
ported to bearing 94. It 1s to be noted that cam gear 91 and
bearing 94b are hollow elements, so that spaces within these
respective elements communicate with space 83a of con-
tainer 83.

Second transmission block 90 further includes gear cover
95 covering gears 91, 92, 93, pin 96 inserted into a hole (not
shown) 1 gear cover 95, and rning 97 disposed on a top
surface of gear cover 935. Gear cover 935 and ring 97 are fixed
to head mount 94 by screw 98. Ring 97 has a function of
preventing, for example, the liquid from flowing into gear
cover 95 and a function of preventing pin 96 from coming
out 1n a radial direction of cam gear 91. In addition, as shown
in FIG. 7, nng 97 1s formed with hole 974 communicating
with space 83a through gear cover 95.

Cam gear 91 includes gear part 91a meshing with rotation
transmitting gear 82d, cam part 915 that converts rotation of
gear part 91a into vertical motion relative to head mount 94,
and a plurality of hooks 91d capable of transmitting the
rotation of gear part 91a to brush part 110 of head 100. Cam
part 915 1s formed with spiral groove 91¢ on its outer
circumierence.

As shown i FIG. 6, rotation transmitting gear 82d
meshes with gear part 91a of cam gear 91 and one of
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planetary gears 92. In the present exemplary embodiment,
planetary gears 92 are equi-spaced around cam gear 91 and
mesh with ring gear 93.

Ring gear 93 1s disposed within accommodating space
94¢ of head mount 94 and 1s rotatably supported by head
mount 94. As shown in FIG. 4, ring gear 93 1s formed with
a plurality of hooks 93a that 1s capable of transmitting
rotation of ring gear 93 to brush part 110 of head 100. It 1s
to be noted that in the present exemplary embodiment,
rotational speed of ring gear 93 1s set lower than rotational
speed of cam gear 91. For this reason, speed at which head
100 1s operated (rotated) by ring gear 93 1s lower than speed
at which head 100 1s operated (rotated) by cam gear 91.

Gear cover 95 1s mounted to head mount 94, thereby
closing an opening of head mount 94. With gear cover 95
being mounted to head mount 94, cam gear 91, planetary
gears 92, and ring gear 93 are covered by gear cover 95.

Pin 96 1s inserted into the hole formed 1n gear cover 95
from an outer periphery of gear cover 95 to have 1ts leading
end 1nserted 1 groove 91c¢ of cam gear 91. By being inserted
in groove 91c¢ of cam gear 91 1n this way, the leading end of
pin 96 slides within groove 91¢ during the rotation of cam
gear 91. With the leading end of pin 96 sliding within groove
91c¢, force that causes axial movement of cam gear 91 1is
applied to cam gear 91, whereby cam gear 91 moves
(reciprocates) axially (vertically in FIG. 4) relative to head
mount 94. In the present exemplary embodiment, cam gear
91 moves 1n a first axial direction that 1s an axial direction
toward head 100 and 1n a second axial direction opposite to
the first axial direction.

When the torque is transmitted to brush part 110 by cam
gear 91, which 1s the first transmission mechanism, with
head 100 mounted to main body 10, brush part 110 moves
along an axis of rotation (vertically 1n FIG. 4) while rotating
about rotation center C.

When the torque 1s transmitted to brush part 110 by ring
gear 93, which 1s the second transmission mechanism, with
head 100 mounted to main body 10, brush part 110 rotates
about rotation center C.

A description 1s provided next of a structure of head 100.
FIGS. 8 to 10 illustrate head 100 having brush part 110 to
which the torque 1s transmitted by ring gear 93, which 1s the
second transmission mechanism.

Head 100 includes brush part 110 and substantially cylin-
drical head case 120 that 1s formed with opening 121 for
passage of the foam (cleanser) and disposed to surround
brush part 110.

In the present exemplary embodiment, brush part 110 1s
rotatably and movably supported by head case 120.

Specifically, head case 120 i1s formed with, as shown 1n
FIG. 10, groove 122 1n 1ts inner peripheral surface. This
groove 122 receives engagement part 116a of brush part 110,
so that brush part 110 supported by head case 120 1s capable
of the rotation and the movement (reciprocation along the
axis of rotation) with respect to head case 120.

The inner peripheral surface of head case 120 1s also
formed with a plurality of recesses (not shown) for engage-
ment with the respective plurality of projections 94a of head
mount 94. Through the engagement of these recesses (not
shown) with respective projections 94a, head case 120 1s
mounted to head mount 94. It 1s to be noted that head mount
94 15 fixed to housing 11 1n a non-rotatable manner, and head
case 120 1s mounted to head mount 94 in a non-rotatable
manner. Thus, head case 120 1s non-rotatably mounted to
main body 10 when head 100 1s mounted to main body 10.

Within groove 122, first restricting part 122a and a
plurality of second restricting parts 1225 are formed. First
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restricting part 122a restricts excessive projection of brush
part 110 from head case 120, while the plurality of second
restricting parts 1225 restricts disengagement of brush part
110 from head case 120. The plurality of second restricting
parts 1226 formed 1s positioned opposite to first restricting
part 1224 in the present exemplary embodiment and can be,
for example, equi-spaced on the mner peripheral surface of
head case 120.

With first restricting part 122q and second restricting parts
12256 thus formed within groove 122, brush part 110 sup-
ported by head case 120 1s capable of reciprocation within
a predetermined range along the axis of rotation.

Head 100 further includes elastic member 130 disposed
between engagement part 1164 and first restricting part 122a
for urging brush part 110 1n a direction away from opening
121. As an example of this elastic member 130, a coil spring
can be used. It 1s to be noted that elastic member 130 can be
omitted.

Brush part 110 1s driven (to at least rotate relatively to

main body 10) by the driving force of drive source 14 with
head 100 mounted to main body 10. This brush part 110

includes first brushes 111 and second brushes 112.

Brush part 110 further includes base 113 that 1s formed
with discharge hole (hole) 114 for passage of the foam
(cleanser), and this base 113 1s formed with first brushes 111
and second brushes 112 on 1ts surface having release port
114a. Discharge hole 114 can be formed, for example, 1n a
center of base 113. With discharge hole 114 formed 1n the
center of base 113, the foam fed from discharge hole 114 to
the surface of base 113 1s evenly fed to respective portions
of the surface of base 113.

In the present exemplary embodiment, base 113 1s divided
into first brush base mount 116 and second brush base mount
117, and second brush base mount 117 1s formed with holes
118 for allowing second brushes 112 to pass through.

First brush base mount 116 1s formed with, on 1its outer
periphery, above-mentioned engagement part 116a that 1s
engaged 1n groove 122. First brush base mount 116 1s also
tormed with a plurality of hooks 1165 for contact with the
plurality of hooks 93a of ring gear 93.

Moreover, as shown 1n FIG. 8, first brush base mount 116
1s formed with a plurality of recesses 116¢, and first brushes
111 are implanted 1n respective recesses 116c¢, thereby being
supported by base 113.

On the other hand, second brushes 112 are formed on base
mounts 115. Each of base mounts 115 1s held between first
brush base mount 116 and second brush base mount 117,
whereby second brushes 112 are supported by base 113 via
base mounts 113.

When head 100 having such a structure 1s mounted to
main body 10, the recesses (not shown) formed 1n the inner
peripheral surface of head case 120 are brought into engage-
ment with respective projections 94a of head mount 94,
whereby head case 120 1s mounted to head mount 94.
Accordingly, hooks 1165 formed on first brush base mount
116 come 1nto contact with hooks 93a formed on ring gear
93, whereby ring gear 93 1s permitted to transmait the torque
to brush part 110.

Here, discharge hole (hole) 114 formed 1n brush part 110
communicates with space 83a of container 83 wvia the
respective spaces within the components including cam gear
91.

Accordingly, when drive source 14 is driven with head
100 mounted to main body 10, brush part 110 rotates
relatively to head case 120 (main body 10), while the foam
(cleanser) generated by foam generating mechanism 80 1s
released from discharge hole 114. In the present exemplary
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embodiment, to enable the passage of the foam (cleanser),
brush part 110 1s formed with discharge hole (hole) 114. As
described above, also 1nlet 18 commumnicates with space 83a,
so that communication 1s established between inlet 18 and
discharge hole 114 when head 100 1s mounted to main body
10.

As described above, brush part 100 includes first brushes
111 and second brushes 112 in the present exemplary
embodiment, and first brushes 111 each have tuft 11154 of a
plurality of bristles 111¢, while second brushes 112 are each
thicker than each of bristles 111c.

It 1s preferable that first brushes 111 are made of soft
material, while second brushes 112 are made ol material
harder than the material used for first brushes 111.

In the present exemplary embodiment, tuft 1115 having
the plurality of bristles 111¢ 1s formed and implanted in
recess 116¢ formed 1n first brush base mount 116, thus
forming first brush 111 (refer to FIG. 14).

Second brushes 112 are made of silicon, the material
harder than the material used for first brushes 111. In the
present exemplary embodiment, a comparison of the thick-
ness of first brush 111 1s made with the thickness of second
brush 112, using each of bristles 111¢ and each of second
brushes 112 made of silicon. FIG. 8 illustrates tuft 1115 that
1s thicker than second brush 112 and 1s implanted 1n recess
116¢. However, tult 1115 can be made thinner than second
brush 112.

In the present exemplary embodiment, second brushes
112 disposed around rotation center C of brush part 110 are
made greater 1n number than second brushes 112 disposed
along outer circumierence 110a of brush part 110.

Specifically, second brushes 112 are disposed on a plu-
rality of concentric circles that have a center at rotation
center C of brush part 110.

When a comparison 1s made of numbers of second
brushes 112 disposed on two radially adjacent concentric
circles among the plurality of concentric circles, the number
of second brushes 112 disposed on the concentric circle
closer to rotation center C of brush part 110 1s made not less
than the number of second brushes 112 disposed on the outer
concentric circle.

When viewed along a rotation center axis (from a plane of

brush part 110), the brushes (first brushes 111 and second
brushes 112) are disposed 1n a region of brush part 110 that
1s divided into regions R1 where first brushes 111 are
disposed and regions R2 where second brushes 112 are
disposed.

Specifically, as shown 1n FIG. 8, the region of brush part
110 where the brushes (first brushes 111 and second brushes
112) are disposed has four regions R1 where first brushes
111 are disposed and four regions R2 where second brushes
112 are disposed.

In addition, regions R1 where first brushes 111 are dis-
posed and regions R2 where second brushes 112 are dis-
posed are present 1n a circumierentially alternating manner.

The present exemplary embodiment has the plurality of

circumierentially formed regions R2 where second brushes
112 are disposed.

In each of four regions R2 where second brushes 112 are
disposed, a row of one brush 112, a row of two brushes 112
a row of three brushes 112, and a row of four brushes 112
are formed 1n this order from outer circumierence 110a to an
inner circumierence of brush part 110.

This means that when a comparison 1s made of numbers
of second brushes 112 disposed on the two radially adjacent

concentric circles even in each of regions R2, the number of

second brushes 112 disposed on the concentric circle closer
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to rotation center C of brush part 110 1s not less than the
number of second brushes 112 disposed on the outer con-
centric circle.

Accordingly, four regions R2 where second brushes 112
are disposed are arranged in a substantially radial pattern.
Moreover, 1n the present exemplary embodiment, these four
regions R2 for second brushes 112 are arranged to be
substantially symmetrical (with respect to rotation center C
and a straight line passing through rotation center C).

Even on the imnnermost side (the closest concentric circle
to rotation center C), regions R1 where first brushes 111 are
disposed and regions R2 where second brushes 112 are
disposed are present 1n a circumierentially alternating man-
ner.

Even on the outermost side (the furthest concentric circle
from rotation center C), regions R1 where first brushes 111
are disposed and regions R2 where second brushes 112 are
disposed are present 1n a circumierentially alternating man-
ner.

In the present exemplary embodiment, the region of brush
part 110 where the brushes (first brushes 111 and second
brushes 112) are disposed in brush part 110 has substantially
trapezoidal regions R1 and substantially triangular regions
R2.

Here, an area of region R2 (a total area of four regions R2
in the present exemplary embodiment) where second
brushes 112 are disposed 1s preferably not more than a half
of an area of region R1 (a total area of four regions R1 1n the
present exemplary embodiment) where first brushes 111 are
disposed.

To allow second brushes 112 to exhibit its cleaning power,
the area of region R2 1s preferably not less than 20 percent
of the area of region R1.

Furthermore, 1n the present exemplary embodiment, lead-
ing ends 111a of first brushes 111 project further than leading
ends 112a of second brushes 112.

In other words, when brush part 110 1s brought into
contact with the skin, first brushes 111 contact the skin
carlier than second brushes 112.

It 1s to be noted that a distance from leading ends 111a of
first brushes 111 to leading ends 112a of second brushes 112
can be, for example, about 3 mm.

Beauty apparatus 1 having such a structure can be used to
remove dirt from skin by a method such as follows.

First, head 100 1s mounted to main body 10. Next, lid 17
1s opened, a predetermined amount of the foaming agent 1s
poured 1nto space 83a from inlet 18, and a predetermined
amount of the water 1s poured 1nto space 83a from at least
one of mnlet 18 and discharge hole 114.

With lid 17 being closed, the brushes (first brushes 111
and second brushes 112) of brush part 110 are abutted on a
skin surface.

In this state, first operation unit 21 1s operated to change
drive source 14 from OFF to ON.

Drive source 14 1s driven accordingly, and in association
with this, the driving force 1s transmitted to foam generating
mechanism 80 and brush part 110. By being driven, foam
generating mechanism 80 generates foam (from the
cleanser), and the foam 1s fed through discharge hole 114 to
the surface of base 113. This results 1n such a state that the
foam 1s present between the brushes (first brushes 111 and
second brushes 112) of brush part 110 and the skin.

By being driven, brush part 110 rotates relatively to head
case 120 (main body 10), when the dirt 1s removed from the
skin by the rotating brushes (first brushes 111 and second

brushes 112).
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Specifically, with thick second brushes 112 abutted on the
skin surface while being rotated, dead skin cells that are hard
to remove with normal brushes are removed, while the dirt
1s removed from the skin surface by the brushes (first
brushes 111) having thinner bristles 111c.

In cases where thorough removal of makeup or the like

that 1s put on skin 1s desired, a method such as follows can
be used.

First, head 100 1s mounted to main body 10. Next, lid 17
1s opened, a predetermined amount of the foaming agent 1s
poured 1nto space 83a from inlet 18, and a predetermined
amount of the water 1s poured 1nto space 83a from at least
one of inlet 18 and discharge hole 114.

Thereafter, second operation unit 22 1s operated to change
warming mechanism 30 from OFF to ON. Warming surface
36 heated by heater 31 1s abutted on the skin for warming the
skin. Prewarming the skin in this way facilitates the removal
of, for example, the makeup put on the skin.

After the skin 1s warmed by warming mechanism 30 for
a certain time, second operation unit 22 1s operated to

change warming mechamsm 30 from ON to OFF.

With the brushes (first brushes 111 and second brushes
112) of brush part 110 abutted on a skin surface, first
operation unit 21 1s operated to change drive source 14 from
OFF to ON, thus driving foam generating mechanism 80 and
brush part 110.

The foam generated 1s fed to the surface of base 113 while
the brushes (first brushes 111 and second brushes 112) are
rotated, thereby removing dirt from the skin.

To cause brush part 110 to rotate on rotation center C and
move along the axis of rotation (vertically in FIG. 4) with
head 100 mounted to main body 10, cam gear 91, which 1s
the first transmission mechanism, only have to transmit the
torque to brush part 110.

This means that brush part 110 only have to be formed
with, 1n place of hooks 1165, hooks that are brought into
contact with hooks 914 of cam gear 91 when head 100 1s
mounted to main body 10.

In this way, associated with the rotation of cam gear 91,
brush 110 rotates.

As cam gear 91 moves 1n the first axial direction, brush
part 110 1s pressed and moves 1n a direction away from main
body 10, that 1s to say, in the first axial direction.

On the other hand, when cam gear 91 moves 1n the second
axial direction, at least one of gravity acting on brush part
110 and reaction force of elastic member 130 disposed on
head 100 causes brush part 110 to move 1n a direction toward
main body 10, that 1s to say, 1n the second axial direction.

The torque transmitted to brush part 110 by cam gear 91
with head 100 mounted to main body 10 can cause brush
part 110 to rotate and move axially (reciprocate: oscillate)
relatively to head case 120 (main body 10). In this case, the
dirt 1s removed from the skin through the rotation and the
oscillation of brush part 110.

As described above, beauty apparatus 1 according to the
present exemplary embodiment includes main body 10
including grip 10a, and brush part 110 rotatably mounted to
main body 10.

Brush part 110 includes first brushes 111 each having tuft
1115 having the plurality of bristles 111¢, and second
brushes 112 each of which 1s thicker than each of the
plurality of bristles 111c.

In addition, second brushes 112 disposed around rotation
center C of brush part 110 are greater in number than second
brushes 112 disposed along outer circumierence 110a of
brush part 110.
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Accordingly, difference 1n skin cleaning power 1s reduced
between a side of rotation center C and a side of outer
circumierence 110a of brush part 110 when brush part 110
1s rotated with the brushes (first brushes 111 and second
brushes 112) abutted on the skin surface for skin cleaning.
Consequently, more uniform removal of the dirt from the
skin can be achieved.

By being abutted on the skin surface while being rotated,
thick second brushes 112 can remove the dead skin cells that
are hard to remove with the normal brushes, while the
brushes (first brushes 111) having thinner bristles 111¢ can
remove the dirt from the skin surface. Here, the dead skin
cells can be removed more efliciently even near rotation
center C where peripheral velocity 1s low, so that the dirt can
be removed more uniformly from the skin.

Second brushes 112 are disposed on the concentric circles
that have a center at rotation center C of brush part 110.

When the numbers of second brushes 112 disposed on the
radially adjacent concentric circles are compared, the num-
ber of second brushes 112 disposed on the concentric circle
closer to rotation center C of brush part 110 1s not less than
the number of second brushes 112 disposed on the outer
concentric circle.

Accordingly, the difference 1n skin cleaning power can be
reduced further between the side of rotation center C and the
side of outer circumierence 110a of brush part 110, thereby
enabling more uniform removal of the dirt from the skin.

Second brushes 112 are higher in hardness than first

brushes 111.

This enables more reliable removal of the dead skin cells
that are hard to remove with the normal brushes.

Second brushes 112 are made of silicon.

Second brushes 112 made of silicon can thus remove the
dead skin cells adhering to the skin surface by rubbing the
skin with reduced skin irritation.

Leading ends 111a of first brushes 111 project further than
leading ends 112a of second brushes 112.

In this way, second brushes 112 are prevented from
abutting strongly on the skin, thereby reducing skin irrita-
tion.

When viewed along the rotation center axis, brush part
110 1s divided into regions R1 where first brushes 111 are
disposed and regions R2 where second brushes 112 are
disposed.

With second brushes 112 disposed in the predetermined
regions, skin cleaning power can be increased as compared
with cases where second brushes 112 are disposed disper-
sively.

The plurality of regions R2 where second brushes 112 are
disposed 1s formed circumierentially.

Accordingly, when brush part 110 1s rotated with the
brushes (first brushes 111 and second brushes 112) abutted
on the skin surface for skin cleaning, first brushes 111 and
second brushes 112 alternate in cleaning a predetermined
part of the skin, whereby the skin cleaning power can be
increased further with reduced skin 1rritation.

The area of region R2 where second brushes 112 are
disposed 1s not more than the half of the area of region R1
where {irst brushes 111 are disposed.

With the area of region R2 where second brushes 112 are
disposed being not more than the half of the area of region
R1 where first brushes 111 are disposed, more reliable
reduction of the skin irritation can be achieved.

Brush part 110 1s formed with discharge hole (hole) 114

that enables the passage of the foam (cleanser).
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The foam (cleanser) such as present 1inside main body 10
can be fed to first brushes 111 and second brushes 112 during
skin cleaming, thereby increasing the skin cleaning power
more

In the present exemplary embodiment, foam generating
mechanism 80 and brush part 110 are both driven by drive
source 14. For this reason, beauty apparatus 1 can be
reduced 1n size and manufacturing cost as compared with
cases where foam generating mechanism 80 and brush part
110 are driven by separate drive sources.

In the present exemplary embodiment, warming mecha-
nism 30 1s not driven while drive source 14 1s driven. In this
way, power saving 1s enabled because the supply of power
to warming mechanism 30 can be disabled when warming,
mechanism 30 1s not in use while foam generating mecha-
nism 80 and brush part 110 are 1n use for skin cleaning.

In the present exemplary embodiment, drive source 14 1s
not driven while warming mechanism 30 1s driven. In this
way, power saving 1s enabled because the supply of power
to drive source 14 can be disabled when foam generating
mechanism 80 and brush part 110 are not in use while
warming mechanism 30 1s used to warm the skin. Moreover,
brush part 110 that i1s not turned toward the skin can be
prevented from discharging the foam.

The preferred exemplary embodiment of the present dis-
closure has been described above; however, the present
disclosure 1s not limited by the above exemplary embodi-
ment and enables various modifications.

For example, controller 16 1s not limited to the controls
shown 1n the above exemplary embodiment and can perform
various conftrols.

Drive source 14 can be mounted to head 100.

In the above exemplary embodiment, the driving force of
drive source 14 1s transmitted to foam generating mecha-
nism 80 via first transmission block 50, and then to second
transmission block 90. This means that with head 100
mounted to main body 10, foam generating mechanism 80
and head 100 are both driven by the driving force of drive
source 14. However, foam generating mechanism 80 and
brush part 110 can be driven independently by the separate
drive sources. Here, those drive sources can be mounted
inside main body 10, or alternatively, at least one of those
drive sources can be mounted to head 100.

Main body 10 can have inlet 18 omitted. In this case, the
foaming agent can be poured into space 83a from, for
example, discharge hole 114. Because main body 10 1s not
formed with inlet 18, lid 17 can be omuitted.

Main body 10 can be formed integrally with head 100. In
other words, a structure such that head 100 cannot be
detached from head mount 94 can be used. Here, either the
first transmission mechanism or the second transmission
mechanism can be omitted from the structure.

Housing 11 can be formed with warming surface 36 on its
front or back surface.

Foam generating mechanism 80 can be omitted from the
beauty apparatus. In this case, without a supply of the foam
(cleanser) or with the foam (cleanser) provided to the skin by
the user or another means, the beauty apparatus can remove
the dirt from the skin.

The main body, the brush part and other details can also
have their specifications (such as shape, size and layout)
modified.

Beauty apparatus 1 according to the above exemplary
embodiment and beauty apparatuses according to the above
modifications can each be used as a part of a beauty
apparatus set.
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The beauty apparatus set includes, for example, main
body 10, head 100, and second head 200 illustrated by FIGS.

11 to 13, and head 100 or second head 200 can be mounted
to main body 10 for use according to purpose.

Second head 200 illustrated by FIGS. 11 to 13 expedites
removal of dirt from a target part (such as facial skin)
through rubbing of the target part with brushes 211 that are
ted with the foam (cleanser).

This second head 200 includes brush part 210 and sub-
stantially cylindrical head case 220 that 1s formed with
opening 221 for passage of the foam (cleanser) and disposed
to surround brush part 210.

Brush part 210 1s rotatably and movably supported by
head case 220.

Specifically, head case 220 1s formed with, as shown in
FIG. 13, groove 222 1n its inner peripheral surface. This
groove 222 receives engagement part 213a of brush part
210, so that brush part 210 supported by head case 220 1s
capable of the rotation and the movement (reciprocation
along an axis of rotation) with respect to head case 220.

The inner peripheral surface of head case 220 1s also
formed with a plurality of recesses (not shown) for engage-
ment with the respective plurality of projections 94a of head
mount 94. Through the engagement of these recesses (not
shown) with projections 94a, head case 220 1s mounted to
head mount 94. It 1s to be noted that head mount 94 1s fixed
to housing 11 in a non-rotatable manner, and head case 220
1s mounted to head mount 94 1n a non-rotatable manner.
Thus, head case 220 1s non-rotatably mounted to main body
10 when second head 200 1s mounted to main body 10.

Within groove 222, first restricting part 222a and a
plurality of second restricting parts 2225 are formed. First
restricting part 222a restricts excessive projection of brush
part 210 from head case 220, while the plurality of second
restricting parts 222b restricts disengagement ol brush part
210 from head case 220. The plurality of second restricting
parts 2225 1s positioned opposite to first restricting part 222a
and can be, for example, equi-spaced on the mner peripheral
surface of head case 220.

With first restricting part 222a and second restricting parts
222bH thus formed within groove 222, brush part 210 sup-
ported by head case 220 1s capable of reciprocation within
a predetermined range along the axis of rotation.

Second head 200 further includes elastic member 230
disposed between engagement part 213q and first restricting
part 222a for urging brush part 210 1n a direction away from
opening 221. As an example of this elastic member 230, a
coil spring can be used. It 1s to be noted that elastic member
230 can be omitted.

Brush part 210 1s driven (to at least rotate relatively to
main body 10) by the driving force of drive source 14 with
second head 200 mounted to main body 10 and has brushes
211 of the same type provided to base 213.

Base 213 1s formed with, in 1ts center, discharge hole
(hole) 214 for passage of the foam (cleanser), and brushes
211 are formed on a surface of base 213 that has release port
214a.

Base 213 1s formed with, on 1ts outer periphery, engage-
ment part 213a for engagement 1n groove 222 and 1s also
formed with a plurality of hooks 2135 for contact with the
plurality of hooks 93a of nng gear 93.

Moreover, as shown in FIG. 11, base 213 is formed with
a plurality of recesses 213¢, and brushes 211 are implanted
in respective recesses 213¢, thereby being supported by base
213.

It 1s preferable that brushes 211 are made of soft material.
Accordingly, tuft 2115 of a plurality of bristles 1s formed and
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implanted in each recess 213¢ formed in base 213, thus
forming brush 211 of second head 200.

When second head 200 having such a structure 1s
mounted to main body 10, the recesses (not shown) formed
in the mner peripheral surface of head case 220 are brought
into engagement with respective projections 94a of head
mount 94, whereby head case 220 1s mounted to head mount
94. Accordingly, hooks 2135 formed on base 213 come into
contact with hooks 93a formed on ring gear 93, whereby
ring gear 93 1s permitted to transmit the torque to brush part
210.

Here, discharge hole (hole) 214 formed in brush part 210
communicates with space 83a of container 83 wvia the
respective spaces within the components including cam gear
91.

Accordingly, when drive source 14 1s driven with second
head 200 mounted to main body 10, brush part 210 rotates
relatively to head case 220 (main body 10), while the foam
(cleanser) generated by foam generating mechamism 80 1s
released from discharge hole 214.

Structurally, when mounted to main body 10, this second
head 200 also allows brush part 210 to rotate on rotation
center C and move along the axis of rotation (vertically 1n
FIG. 4).

The head included 1n the beauty apparatus set 1s not
limited to second head 200. Second head 200 can be
replaced by another head, or alternatively, another head in
addition to second head 200 can be included 1n the beauty
apparatus set.

An example of such another head 1s a head having a foam
stirring mechanism supported on a head case.

As described above, beauty apparatuses according to the
present disclosure are capable of more umiform removal of
dirt from skin and thus can be applied as beauty apparatuses
put to various uses including home use and commercial use.

What 1s claimed 1s:

1. A beauty apparatus comprising;:

a main body including a grip; and

a brush part rotatably mounted to the main body and
configured to rotate around a rotation center,

wherein the brush part comprises a first brush part includ-
ing first brushes, each of which includes a plurality of
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bristles, and a second brush part including second
brushes, a thickness of each of the second brushes
being thicker than each of the plurality of bristles,
wherein a total number of the second brushes of the
second brush part disposed around the rotation center
of the brush part 1s greater than a total number of the
second brushes of the second brush part disposed along,
an outer circumierence of the brush part,
the second brushes of the second brush part are disposed
on respective concentric circles having a center of the
concentric circles at the rotation center of the brush
part, and

the second brushes of the second brush part are disposed

such that a total number of the second brushes disposed
on one concentric circle 1s greater than a total number
of the second brushes disposed on an adjacent concen-
tric circles closer to the outer circumierence of the
brush part than the one concentric circle.

2. The beauty apparatus according to claim 1, wherein
cach of the second brushes 1s higher 1n hardness than the first
brushes.

3. The beauty apparatus according to claim 1, wherein
cach of the second brushes 1s made of silicon.

4. The beauty apparatus according to claim 1, wherein a
leading end of each of the first brushes projects further than
a leading end of each of the second brushes.

5. The beauty apparatus according to claim 1, wherein
when viewed along a rotation center axis, the brush part 1s
divided into a region where the first brush part 1s disposed
and a region where the second brush part 1s disposed.

6. The beauty apparatus according to claim 5, wherein the
region where the second brush part 1s disposed 1s constituted
by a plurality of the regions, and the plurality of regions are
formed circumierentially.

7. The beauty apparatus according to claim 5, wherein an
area of the region where the second brush part 1s disposed 1s
not more than a half of an area of the region where the first
brush part 1s disposed.

8. The beauty apparatus according to claim 1, wherein the
brush part 1s formed with a hole enabling passage of a
cleanser.
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